Potassium currents in epilepsy: effects of the epileptogenic agent pentylenetetrazol on a cloned potassium channel.
The effect of the epileptogenic agent pentylenetetrazol (PTZ) on the cloned rat brain potassium channel Kv1.1 (labelled also RCK1) was investigated in the Xenopus laevis oocyte expression system. The Kv1.1 channel was affected by PTZ in a voltage-dependent manner. PTZ increased the potassium currents at more negative potentials and decreased them at more positive potentials. At a potential of -50 mV the potassium currents were increased by 0.97 and at -20 mV decreased by 0.21 of control value with 100 mmol/l PTZ. The potential at which the inversion from increase to decrease occurred was -33 mV. The inactivation characteristic of the current was shifted to more negative potentials by PTZ. The PTZ effect was obtained at a threshold concentration of 1 mmol/l and increased with rising PTZ concentrations. After removal of the tissues covering the oocyte membrane, the PTZ effect was augmented; with a concentration of 10 mmol/l PTZ the potassium currents at 0 mV were decreased by 0.04 in oocytes with covering tissues and by 0.27 of control value in oocytes without covering tissues. Under current-clamp conditions, PTZ decreased small depolarizations and increased larger depolarizations. This effect of PTZ represents a 'discriminatory function' that may contribute to epileptogenesis in nervous tissues.